Inhibition of adenovirus infections by siRNA-mediated silencing of early and late adenoviral gene functions.
Adenoviruses are pathological agents inducing mild respiratory and gastrointestinal infections. Under certain circumstances, for example in immunosuppressed patients, they induce severe infections of the liver, heart and lung, sometimes leading to death. Currently, adenoviral infections are treated by palliative care with no curative antiviral therapy yet available. Gene silencing by RNA interference (RNAi) has been shown to be a potent new therapeutic option for antiviral therapy. In the present study, we examined the potential of RNAi-mediated inhibition of adenovirus 5 infection by the use of small interfering (si)RNAs targeting both early (E1A) and late (hexon, IVa2) adenoviral genes. Several of the initially analyzed siRNAs directed against E1A, hexon and IVa2 showed a distinct antiviral activity. Among them, one siRNA for each gene was selected and used for the further comparative investigations of their efficiency to silence adenoviruses. Silencing of the late genes was more efficient in inhibiting adenoviral replication than comparable silencing of the E1A early gene. A combination strategy involving down-regulation of any two or all three of the targeted genes did not result in an enhanced inhibition of viral replication as compared to the single siRNA approaches targeting the late genes. However, protection against adenovirus-mediated cytotoxicity was substantially improved by combining siRNAs against either of the two late genes with the siRNA against the E1A early gene. Thus, an enhanced anti-adenoviral efficiency of RNAi-based inhibition strategies can be achieved by co-silencing of early and late adenoviral genes, with down regulation of the E1A as a crucial factor.